The protein identity of sarcosine-insoluble outer membrane proteins (OMPs) of Helicobacter pylori J99 was determined with the basic study of understanding the function of proteins. A sarcosine-insoluble OMPs was resolved by two-dimensional electrophoresis with immobilized pH gradient strips. The most abundant proteins were shown in the alkaline pI regions (6.0~11.0) with molecular masses of 10 to 100 kDa. We have performed an extensive proteome analysis by quadrupole time of flight (Q-TOF) mass spectrometry (MS). Here, of 50 spots processed, 42 spots were identified, which represented 16 genes and we newly detected 8 kinds of proteins (JHP0119, JHP0388, JHP1046, JHP1405, JHP0073, JHP0551, JHP1382, JHP0552) from the sarcosin-insoluble fraction of H. pylori J99. Those may be used to elucidate the characterization of the OMPs of H. pylori J99, which will help identify new potential target proteins for vaccine development and drug therapy.
INTRODUCTION
Helicobacter pylori is a microaerophilic and gramnegative spiral bacterium. Since Warran and Marshell isolated bacteria successfully in 1983, it has been identified as the major pathogen of gastroduodenal disease that is mediated in part by its outer membrane proteins (OMPs) (4) including BabA (9) , AlpA/AlpB (16) , HopZ (17) , and SabA (12) . These proteins are known to adhere to gastric epithelial cells as adhesins. Moreover, porins determine the permeability properties of the outer membrane and are also immunologically active, can act as protective antigens which often represent the most significant antigenic determinants of a particular bacterial species (8) . 
MATERIALS AND METHODS

Bacterial strain and culture conditions
H. pylori strain J99 was incubated onto a brucella agar plate containing 10% bovine serum, vancomycin (6.9 μM), and amphotericin B (1.1 μM). Bacterial cells were cultivated overnight at 37℃ under 10% CO 2 and 100% humid atomsphere.
Preparation of Sarcosine-insoluble OMPs
The sarcosine-insoluble fraction of H. pylori J99 was prepared as previously described (2) . The harvested cells were suspended in 20 mM Tris-HCl (pH 7.5) and disrupted with an ultrasonicator (Sonics & Materials Inc. Danbury, CT, USA). The precipitate was collected by centrifugation (40,000 X g, 30 min, 4℃) and resuspended in 20 mM Tris-HCl (pH 7.5) containing 2.0% (wt/vol) sodium lauryl sarcosine. The sarcosine insoluble fraction was collected by centrifugation (40,000 X g, 30 min, 4℃) and washed three times with distilled water.
Two-dimensional electrophoresis and Peptide clean-up for Nanoelectrospray MS/MS
Isoelectric focusing (IEF) was performed using immobilized pH gradient (IPG) strips with a pH range of 6.0~ 11.0. (17 cm, GE Healthcare Bio-Sciences AB, Uppsala, Sweden). After IEF, two-dimensional electrophoresis and silver staining were processed as previously described (2) .
After in-gel digestion with trypsin, the peptide solution was passed through a GELoader tip (Eppendorf) packed with a poros R2 resin (PerSeptive Biosystems, Framingham, MA, USA) washed twice with 20 μl of 5% methanol/3% formic acid, and eluted with 2.5 μl of 70% methanol/3% formic acid. To retain the column resin, the end of the GELoader tip was constricted by pressing it with a pair of tweezers. A 1 ml syringe was used to force liquid through the column by applying gentle air pressure (3).
Nanoelectrospray MS/MS
MS/MS data was obtained using a QSTAR pulsar-i mass 
pylori J99
We report the proteome analysis of the H. pylori J99 sarcosine insoluble fraction by Q-TOF-MS. Isoelectric focusing (IEF) was performed using immobilized pH gradient (IPG) strips with a pH range of 6.0~11.0. Fig. 1 shows that sarcosine-insoluble proteins were enriched in the alkaline pI region of the 2-DE gel and that their mole-cular masses were between approximately 10 and 100 KDa.
The theoretical or observed pI values of the majority of the OMPs identified in this study were above 9.0. As shown in Fig. 1 , the silver stained spots generated by 2-DE were numbered, excised, destained, and followed by in-gel digestion using trypsin for peptide fingerprinting. Among the all represented proteins spots processed, about 50 spots were visible on 2-DE gel, as shown in Fig. 1 , 42 spots including newly 8 kinds of protein were identified, which represented 16 genes. The database was searched to determine the sequence identity of these spots.
Nanoelectrospray MS/MS and protein identification
As shown in Fig. 1 , the silver stained spots generated by 2-DE were numbered, excised, destained, and followed by in-gel digestion using trypsin for analysis by a QSTAR pulsar-i mass spectrometry system equipped with a nanoelectrospray ion source. Among the all represented proteins spots processed, about 50 spots were visible on 2-DE gel, as shown in Fig. 1 , 42 spots including newly 8 kinds of protein were identified, which represented 16 genes ( Table   1 ). The database was searched to determine the sequence identity of these spots. Among the 42 spots, horizontally located spots were identified as a putative protein (JHP1100, 
DISCUSSION
In our previous study, we identified the sarcosineinsoluble fraction of H. pylori 26695 by MALDI-TOF-MS.
Here, we report the proteome analysis of the H. pylori J99 sarcosine insoluble fraction by Q-TOF-MS, which allowed us make a comparative analysis of the proteome maps of both strains. 
